We have used the cell wall-associated proteins of Mycobacterium tuberculosis (SIHV strain) as antigens in the serodiagnosis of pulmonary tuberculosis. Sera from 19 relapsed and 46 newly diagnosed cases of pulmonary tuberculosis and 21 healthy individuals were tested against the cell wall-associated proteins of M. tuberculosis (SIHV) by an ELISA technique. The results showed 92% and 100% positive titers in new and relapsed cases of tuberculosis, respectively. Control sera analyzed exhibited a negativity of 90%. Cell wall-associated proteins of M. tuberculosis were found to be useful in serodiagnosis of pulmonary tuberculosis in clear distinction from healthy subjects.
INTRODUCTION

Tuberculosis,
caused by infection of Mycobacterium tuberculosis, is still a world health problem. According to the WHO estimation, there are 8 million new cases and 3 million deaths resulting from tuberculosis every year (1) . Diagnosis of tuberculosis by the conventional culture method is time consuming and the diagnostic test has low specificity and sensitivity. Early diagnosis of tuberculosis would be of immense help in the treatment of tuberculosis. Therefore, a serological method, particularly one based on an enzyme linked immunosorbent assay (ELISA) for the measurement of antibodies to mycobacterial antigens seem to be an appropriate approach to this problem. In the earlier attempts there were some differences in the ELISA methodology (2-5) and the major differences were in the antigens used to detect antibodies in patients and control sera. The main type of antigen preparations studied were purified antigens, including proteins and lipids and more commonly antigen mixtures adopted from skin test preparations.
Serodiagnosis of pulmonary tuberculosis by ELISA with purified and nonpurified antigens have been reported (6) (7) (8) . Particular attention has been given to proteins associated with the mycobacterial cell wall since it is potentially important in protective immunity and in immunopathological events that occur during mycobacterial infection (9, 10) .
In the present study, we isolated the cell wall-associated proteins of South 
RESULTS
Figure one shows the antibody activities as measured by the ELISA method by using the cell wall-associated proteins of M. tuberculosis. All sera control subjects with an exception of two cases gave negative results showing a negative titer value in 90%. Of new 46 cases of pulmonary tuberculosis, 42 showed positive results with a titer value in 92%, whereas the sera from relapsed cases showed a positive titer in 100%. Among the positive sera, a low antibody titer value was observed in 15 new and three relapsed cases. tuberculosis by ELISA with high titer value in identifying new and relapsed cases of pulmonary tuberculosis (92% and 100%, respectively) in clear distinction from the control sera. It is also interesting to note that a few of the control sera were found to be positive, probably because they were from an area where many types of mycobacterial infection are endemic and BCG vaccination is widespread.
In the present study, the low titer antibody activities and negative results observed among some of the tuberculosis patients are stated to be due to several reasons. According to the hypothesis (18) based on existence of an immunologic spectrum where at one extreme tuberculosis is localized to confined loci with welldeveloped cell-mediated immunity but little or no detectable antibody, and at the other end there is disseminated disease with poor cell-mediated immunity but with high antibody levels. Alternatively, it is also reported that chronic stimulation of antibody synthesis resulting in progressive production of low avidity antibody and formation of circulating immune complexes of the more reactive antibodies with the relapsed antigen resulting in a considerable reduction of antibody (5) . Suspected cases of tuberculosis patients who have low antibody titers should therefore, be followed up and, if possible, investigated for circulating mycobacterial antigens.
In conclusion, the ELISA test using cell wall-associated antigens used in the present study was found to be useful in the serodiagnosis of cases with pulmonary tuberculosis. However, further study is warrented to test the efficiency of the assay with a large number of tuberculosis patients and also with a great variety of serum specimens, especially from patients infected with other species of mycobacteria.
